(19) 



iii mini milium 

Office europeen des brevets EP 1 129 609A1 

EUROPEAN PATENT APPLICATION 



Europaisches Patentamt 
^n|J European Patent Office 



(43) 


Date of publication: 


(51) 


lntCl7: A01D 34/416 




05.09.2001 Bulletin 2001/36 






A lication number 00306647 9 
pp ica ion num er. 






(22) 


Date of filing: 04.08.2000 






(84) 


Designated Contracting States: 




Phillips, Robert W. 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 




Scottsdale, Arizona 85254 (US) 




MCNLPTSE 








Designated Extension States: 


(72) 


Inventor: Fogle, John R. 




AL LT LV MK RO SI 




Cave Creek, Arizona 85331 (US) 


(30) 


Priority: 29.02.2000 US 515186 


(74) 


Representative: Smith, Norman Ian et al 








fj CLEVELAND 


(71) 


Applicants: 




40-43 Chancery Lane 




Fogle, John R. 




London WC2A1JQ(GB) 




Cave Creek, Arizona 85331 (US) 






(54) 


Twisted trimmer line 







(57) A monofilament string trimmer line (20, 30 or 
40) exhibiting reduced noise and reduced drag has a 
uniform oval cross section throughout its length. The 



monofilament line is spirally twisted about its longitudi- 
nal axis over at least a portion (22, 30B, 40B, or 52) of 
its length to reduce noise production and drag. 
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Description 

BACKGROUND 

5 [0001] Rotary string trimmers utilizing lengths of nylon monofilament line, or the like, are widely used for cutting 
weeds and other vegetation. Typically, thetrimmer line which is used in such machines is extruded nylon monofilament, 
generally having a circular cross section. The cross-sectional diameter generally varies from 0.0050" for non-commer- 
cial or home use up to 0.155" for commercial use or heavy duty brush cutting. Typical rotational cutting speeds vary 
from approximately 2000 RPM (for large diameter line) to 20,000 RPM for smaller diameter line. At these high speeds 

10 of rotation, substantial wind noise is produced by the line, as well as significant drag. The drag on the engine causes 
greater fuel consumption for gasoline powered string trimmers, and results in higher electrical use for electric motor 
driven string trimmers. Efforts have been made to provide discontinuities or distortions on the surface of string trimmer 
line; and such distortions have been found to reduce noise to some extent. The United States patentto Mize et al. No. 
4,186,239 discloses a cutting filament made of nylon with a plurality of transverse notches on its surface. The notches 

15 are provided to prevent the nylon filament from fraying and fibri Hating on the ends as it is used. The notches tend to 
define predetermined breaking edges at the free end of the cutting element. 

[0002] The U.S. patents to Harbeke No. 5,220774 and Warthen No. 3,063,094 both are directed to filaments which 
include spiral discontinuities extending along the length of the filaments. These discontinuities may be in the form of 
spiral grooves (as shown by both Warthen and Harbeke), or they may be in the form of a helical spiral protrusion, as 

20 disclosed in the Harbeke patent. As noted in the Harbeke patent, the utilization of these elongated spirals or grooves 
is believed to shed vortices in a non-periodic manner to reduce noise produced by the rotating filament. It also should 
be noted that if the helical discontinuity is formed by means of a spiral groove along the length of the filament, the 
cross-sectional area of the filament is reduced by the depth of the channel or discontinuity which is formed. On the 
other hand, if the discontinuity is an additional spiral rib on the surface of the string trimmer line, the overall diameter 

25 of the holes through which the line must pass on machines with which it is used needs to be greater than for conventional 
string trimmer line of comparable bulk. 

[0003] The United States patentto Morabit et al. No. 5,761 ,81 6 is directed to theformation of an aerodynamic profile 
for the cross section of a string trimmer line. Many of the examples which are shown in this patent are somewhat 
complex in shape. The intent of these highly specialized cross-sectional shapes of string trimmer line, however, is to 

30 reduce the coefficient of drag as the line spins about the rotating hub of the trimmer machine when it is used. 

[0004] The U.S. patent to Behrendt No. 5,687,482 is directed to a rotating trimming line which is stated to have 
reduced noise. The trimmer line disclosed in this patent has a square or rectangular cross section; and the line is 
twisted about its central axis in a continuous spiral. Thus, the four edges extend along the line in a helical configuration. 
Behrendt states that this twisting of the line causes the flow resistance to be diminished, the noise to be reduced, and 

35 the rotational speed of the tool to be increased, with the same performance. It further is stated in Behrendt that another 
advantage of the line is that its resistance to wear is not reduced by depressions or notches, such as is the case with 
rotation trimmer devices provided with grooves or stellate profiles. 

[0005] The corner-to-corner distance across the square, the diagonal, can be no larger than opening utilized for 
standard circular lines (for example, 0.095"), in order for this line to be used with conventional string trimmer devices. 
40 The weight of the Behrendt line per unit of length for any given size then is less than conventional circular line. Thus, 
less bulk of line is available for impact in trimming vegetation; but the effectiveness of string trimmers is directly related 
to the mass of the line and the speed at which it is rotated. 

[0006] It is desirable to provide a string trimmer line which produces low drag and reduced noise, which is simple 
and effective to manufacture, and which overcomes the disadvantages of the prior art devices. 

45 

SUMMARY OF THE INVENTION 

[0007] It is an object of this invention to provide an improved string trimmer line. 
[0008] It is another object of this invention to provide an improved low-noise string trimmer line. 
so [0009] It is an additional object of this invention to provide an improved low-noise string trimmer line which is simple 
to manufacture. 

[0010] It is a further object of this invention to provide an improved low-noise string trimmer line having a generally 
oval shaped cross section, at least part of which is helically twisted about its longitudinal axis. 

[0011] In accordance with a preferred embodiment of this invention, a string trimmer line consists of an elongated 
55 length of filament at least a portion of which has an oval cross section, with a generally centrally disposed longitudinal 
axis, and where at least a portion of the line is twisted about the centrally disposed axis. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

5 Figure 1 is a perspective view illustrating a string trimmer machine of the type with which the line of the present 

invention may be used; 

Figure 2 is a top perspective diagrammatic view of a rotating string trimmer head of the type with which line of the 
invention may be used; 

Figure 3 is a cross-sectional view of a line in accordance with the preferred embodiment of the invention; 
10 Figure 4 is a perspective view of the line shown in Figure 3; 

Figures 5A, 5B and 5C illustrate alternative configurations for the line shown in Figures 3 and 4; 

Figure 6 is a top perspective view of a variation of the embodiment shown in Figure 4; 

Figure 7 is a side view of a section of the line shown in Figure 6; 

Figure 8 is a perspective view of another variation of the line shown in Figure 4; 
15 Figure 9 is a side view of a section of the line shown in Figure 8; 

Figure 1 0 is a perspective view of another variation of the line in accordance with a preferred embodiment of the 

invention; 

Figure 11 is a side view of a portion of the line shown in Figure 1 0; and 

Figures 12A/12B, 13A/13B, and 14A/14B illustrate further alternative configurations for the line. 

20 

DETAILED DESCRIPTION 

[0013] As used in the following specification and claims, the term "oval" designates a continuous curve in the form 
of an ellipse or other oval configuration having a major axis and a perpendicular minor axis which is shorter than the 
25 major axis, and the term also includes elongated rectangles, airfoil shapes and flattened ovals having a pair of parallel 
faces interconnected by curved ends, with all of these shapes having perpendicular intersecting major and minor axes 
where the major axis is greater than the minor axis. 

[0014] Reference now should be made to the drawings, in which the same reference numbers are used throughout 
the different figures to designate the same or similar components. Figures 1 and 2 depict the general type of string 

30 trimmer machines with which a preferred embodiment of the invention is to be used. Such machines 10 typically include 
an elongated tubular portion 12 having an upper handle 14 and a lower motor 1 6. The machine rotates an operating 
head 18, out of which a single length or pair of lengths of string trimmer line 20 extend. The machine which is shown 
in Figure 1 has a configuration generally used for electric string trimmers. When a gasoline powered string trimmer 
machine is used, the motor typically is located at the upper end 14 of the portion 12 and operates through a rotating 

35 shaft located within the portion 12 to rotate the head 18. In either event, the operation, so far as the trimmer string 20 
is concerned, is the same. This operation is generally represented in Figure 2, where the head 18 is rotated continuously 
in a circular direction (as shown by the arrows) to spin the extended lengths of trimmer string 20 for cutting vegetation. 
[001 5] Typically, the trimmer string 20 is made of extruded monofilament plastic or nylon line. Typical diameters range 
from 0.050" to 0.1 55". The rotational speed of the heads used in the trimmers of the type generally shown in Figure 1 

40 are between 2,000 to 20,000 RPMs. As a consequence, replacement of worn line continuously must be effected during 
operation of the trimmer. In addition, these high speeds result in a significant amount of noise produced by the spinning 
line itself. 

[0016] In accordance with a preferred embodiment of this invention, it has been found that extrusion of the line 20, 
in a cross-sectional configuration in the shape of an oval, as defined above, and then imparting a permanent helical 

45 twist along the length of the line about its longitudinal central axis, results in improved operating characteristics. Such 
a line is shown in Figures 3 and 4 where the cross-sectional shape, taken transversely of the longitudinal axis, is an 
oval having a major axis A and a minor axis B. The line is modified following extrusion to impart a permanent helical 
twist along its length; so that concave portions 22, as illustrated in Figures 3 and 4, are formed along the length of the 
line. This twist may be a continuous twist or, as explained later, it may be discontinuous. Figures 3 and 4 illustrate a 

so continuous twisting of the line; so that it can be produced in conventional manner (except with the additional twisting 
operation) and packaged in the same manner as conventional circular monofilament string trimmer line currently is 
packaged. The major axis A of the line shown in Figures 3 and 4 determines the overall size of the line, which can be 
substituted for circular diameter line of the conventional type. 

[0017] Figures 5A, 5B and 5C show different proportional ratios of the major and minor cross-sectional dimensions 
55 A and B of the line 20, illustrating alternative proportional configurations which may be used for the line shown in 
Figures 3 and 4. It has been found that when line 20 having an oval cross-sectional configuration as shown in Figures 
3 and 4, and which has imparted to it a continuous helical twist on the order of above 0.25 revolutions per inch, but 
preferably above one revolution per inch, is used in a conventional string trimmer machine, exceptional reductions in 
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both drag and noisG production occur. In order to accurately determine the efficiency of this unique line configuration 
as contrasted with other types of commercially available line, comparative tests on both an electric string trimmer 
machine and a gasoline powered string trimmer machine were made. For each set of tests which are shown in the 
following tables, the machine which was used was the same machine, but with different line types employed. In all 
5 cases, the line length was identical for each of the different line types. The tests were run utilizing standard circular 
line as the standard for comparison. This line is shown in each of the following tables in bold face, and is the standard 
for establishing the basic noise level, basic weight (1 .00) and basic speed. This standard line has no line distortion, 
that is no twists, no slots, no grooves. 

[0018] For the smallest line size, 0.080", the following results were found: 

10 

TABLE 1 



15 



LINE SIZE: .080" 

HEAD TYPE: HASSLE II UNIT: CRAFTSMAN 5.5 AMP ELEC. DATE: SEPT. 9, 1999 

LINE LENGTH: 16.25" CUT PATH: 14.25* 





DISTORT. 


RPM 
HEAD 


IcurrentI noise 

ENGINE I amps I dB 


joise to June wt.I to I [speed to 

STD II grams IsTDI (STANDARD 


Ilinetype 



i 


OVAL (LRG) ST. 


0 


S797 


N/A 


4.68 


92.7 


2.30 


1.58 


1.06 


-563 




SUFFIX • TWIST 


2 


5890 


N/A 


4.68 


84.1 


-6.30 


1.46 


0.99 


-470 


3 


OVAL (SML) ST. 


0 


5920 


N/A 


4.73 


93 


2.60 


1.66 


1.13 


•440 




CYCLONE 


0 


6030 


N/A 


4.83 


93 


2.60 


1.47 


1.00 


-330 


S 


DIAMOND SPIRAL 




6113 


N/A 


4.59 


84.9 


-5.50 


1.57 


1.07 


-247 


6 


GROOVED 


0 


6118 


N/A 


4.55 


92.1 


1.70 


1.39 


0.95 


-242 


7 


DIAMOND SPIRAL 


2 


6255 


N/A 


4.57 


84 


-6.40 


1.60 


1.09 


-105 


8 


ROUND 


0 


63«0 


N/A 


4.48 


94.4 


0.00 


1.47 


1.00 


0 


9 


ST1HL 


1 


6375 


N/A 


4.53 


88.8 


-1.60 


1.46 


0.99 


15 


9 


GROOVED SPIRAL 


1 


6411 


N/A 


4.41 


84.9 


-5.50 


1.39 


0.95 


51 


10 


ROUND/SLOT 


0.5 


6420 


N/A 


4.38 


89.5 


■0.90 


1.42 


0.97 


60 


11 


ROUND/SLOT 


1.5 


6446 


N/A 


4.4 


90.3 


-0.10 


1.42 


0.97 


86 


12 


OVAL (SML) SPIRAL 


1 


6490 


N/A 


4.34 


86.7 


-3.70 


1.51 


1.03 


130 


13 


OVAL (LRG) SPIRAL 


1 


6530 


N/A 


4.29 


84.3 


-6.10 


1.46 


0.99 


170 


14 






















15 






















16 






















17 






















18 






















19 
20 






















21 






















22 






















23 






















_2< 























[0019] In the above table, the column which is labeled "DISTOrTTff/IN" indicates the number of twists, helical grooves 
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or ribs formed in the particular line under consideration. The lines made according to the preferred embodiment of this 
invention constituted a continuous spiral, and are shown as line types 12 and 13 for small and large ovals, respectively. 
The small oval had a major cross-sectional dimension B which was 1.22X that of the minor cross-sectional dimension 
A. For the large oval, the major cross-sectional dimension B was 1 .19X the minor cross-sectional dimension (A). The 
5 same oval lines, but without the spiral twisting in them, appear as line types 3 and 1 , respectively, in the chart of Table 
1 . The line which is labeled "SUFFIX-TWIST" (line type 2 in Table 1) is constructed in accordance with the disclosure 
of patent No. 5,687,482 mentioned in the background portion of this specification. This line, as used in this test, was 
labeled as 0.095"; but it effectively is closer to a circular line of 0.080". For that reason, it is included as part of the test 
of Table 1 

10 [0020] As can be seen from an examination of Table 1, the oval spiral line made in accordance with the preferred 
embodiment of the invention exhibited significantly less noise compared with the standard line, and in addition provided 
increased speed (approximately 3%) at less current draw (approximately 4% less), thereby exhibiting less drag on the 
motor. 

[0021] The line which is identified as line type 4 (Cyclone) is a generally circular line with longitudinally extending 
15 ribs on its surface. The diamond spiral line is a line having a diamond shape cross section which has been rotated or 
twisted in the amounts indicated in Table 1. The "Stihl® " line has a generally circular cross-sectional configuration 
with a helical groove cut along the length of the surface. 

[0022] A comparative test, comparable to that provided in Table 1 , also was conducted for a larger line size, namely 
0.095" with the same line types being compared. All other parameters were the same. The results of this test are shown 
20 in Table 2 below: 



HEAD TYPE: 
LINE LENGTH: 



E-'NE TYPE 



LINE SIZE: .095" 

HASSLE It UNIT: CRAFTSMAN 5.5 AMP ELEC. DATE: SEPT. 9, 1999 
16.25* CUT PATH: 14.25* 



NOISE 



YOISETO UNEWT. 
STD 



35 


1 


GROOVED 


0 


5610 


M/A 


4.97 


94 


-0.10 


2.05 


0.94 


-240 




2 


OVAL (SML) ST. 


0 


5680 


N/A 


4.91 


94.4 


0.30 


2.20 


1.01 


-190 




3 


OVAL <LRG) ST. 


0 


5685 


N/A 


4.82 


84.3 


0.20 


2.22 


1.02 


-165 




4 


DIAMOND SPIRAL 


1 


5715 


N/A 


4.87 


83.1 


-11.00 


2.30 


1.06 


-135 




S 


DIAMOND ST. 


O 


5765 


N/A 


4.81 


94.2 


0.10 


2.36 


1.08 


-85 


40 


• 


ROUND 


0 


5850 


N/A 


4.91 


94.1 


0.00 


2.18 


1.00 


0 




7 


ROUND/SLOT 


1 


6900 


N/A 


4.81 


87.5 


■6.60 


2^0 


1.01 


50 




8 


ROUND/SLOT 


1.5 


5940 


N/A 


4.77 


86.3 


-7.80 


2.15 


0.99 


90 




9 


ROUND/SLOT 


0.5 


5980 


N/A 


4.79 


92.9 


-1.20 


2.20 


1.01 


130 




10 


KUSQ.- INDENT 




5990 


N/A 


4.69 


87.8 


-6.30 


2.18 


1.00 


140 


45 


11 


GROOVED SPIRAL 




6030 


N/A 


4.66 


84.8 


-9.30 


2.10 


0.96 


180 




12 


OVAL (SML) SPIRAL 


1 


6160 


N/A 


4.63 


87.8 


•6.50 


2.18 


1.00 


310 




13 


STIHL SLOT 




6220 


N/A 


4.58 


84.4 


-9.70 


2.05 


0.94 


370 




14 


OVAL (LRG) SPIRAL 


1 


8230 


N/A 


4.53 


87 . 


-7.10 


2.18 


1.00 


380 



[0023] Once again, significantly improved results are shown to be achieved by the utilization of the spiral oval (Line 
types 12 and 14 of Table 2), with the large oval spiral once again exhibiting the most improved overall characteristics 
in reduced drag (approximately 6% speed increase) and asignificant improvement in the noise reduction (approximately 
8%) achieved. 

55 [0024] Additional tests using a gasoline powered string trimmer machine were conducted, and produced, for line 
size 0.095" the results listed below in Table 3: 
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LINE SIZE: .095" 



HEAD TYPE: 


HASSLE II 


UNIT: CRAFTSMAN 2 1 cc ST. SHAFT 


DATE: 


SEPT. 9, 1 


999 




LINE LENGTH. 

10 


16.25" 








CUT PATH: 


14.25- 










DISTORT. I 


RPM 




CURRENT 


NOISE 


"JOISETO 


LINE WT. 


TO 


SPEED TO 


15 




JNE TYPE 


#/IN. 


HEAD 


ENGINE 


amps 


<ffi 


STD I 


orams 


STD 


STANDARD 


























1 


DIAMOND • ST. 


0 


5500 


6400 


N/A 


94.2 


-2.30 


2.30 


1.06 


•1080 




2 


OVAL(LRG)-ST. 


0 


5800 


6600 


N/A 


94.0 


-2.50 


2.22 


1.02 


-780 


20 


3 


DIAMOND SPIRAL 


1 


5900 


6600 


N/A 


89.5 


-7.00 


2.36 


1.08 


■660 




4 


OVAL(SML)-ST. 


0 








96.4 


-0.10 


2.20 


1.01 


-310 




5 


GROOVED -ST. 


0 


6300 


7100 


N/A 


95.7 


-0.8O 


2.05 


0.94 


-260 




e 


OVAL (SML) SPIRAL 


1 


6460 


7200 


N/A 


92.7 


-3.80 


2.18 


1.00 


-100 




7 


ROUND/SLOT 


1.6 


6480 


7300 


N/A 


90.0 


-6.50 


2.15 


0.99 


-100 




8 


ROUND/SLOT 


1 


6550 


7400 


N/A 


91.7 


-4.80 


2.20 


1.01 


-30 




0 


GROOVED SPIRAL 


1 








91.7 


•4.80 


2.10 


0.98 


-30 




10 


VXIND/FLAT 


0.5 


6570 


7400 


N/A 


96.0 


-0.50 


2.20 


1.01 


•10 




11 


TOUND 


0 


6580 


7400 


N/A 


96.5 


0.00 


2.18 


1.00 


0 




12 


HUSQ. INDENT 




6600 


7400 


N/A 


93.7 


-2.80 


2.18 


1.00 


20 


30 


13 


OVAL (LRG) SPIRAL 


1 


6650 


7500 


N/A 


92.5 


-4.00 


2.18 


1.00 


70 




14 


STIHL QUIET 


1 


6940 


7700 


N/A 


90.3 


■6.20 


2.05 


0.94 


360 




15 
























10 






















35 


17 
























18 
























19 
























20 
























21 






















40 


22 























[0025] In the tests of Table 3, line types 12, for Husqvarna® indented, and 14, Stihl® , are lines having generally 
circular cross-sectional configurations. For the "Stihl® quiet" line, the distortions per inch are in the form of a helical 
45 groove cut along the length of the surface. Once again, it can be seen that the large oval spiral exhibited superior test 
characteristics in both the reduction of noise and improved speed when compared to the standard (namely, less drag). 
[0026] The string trimmer machine which was employed in conducting the test of Table 3 also was operated with a 
larger line size, 0.130"; and the results of this test are shown in Table 4. 



55 
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TABLE 4 
LINE SIZE: .130" 

HEAD TYPE: HASSLE I UNIT: CRAFTSMAN 21cc ST. SHAFT DATE: SEPT. 9, 1999 

LINE LENGTH: 16.25" CUT PATH: 14.25- 



METYP6 



DISTORT. 

MH. I HEAP LENOjNE 



CURRENT NOISE 40ISE TO UNE WT. TO t 
dB — 1 STD | [ grams lsTD||l 



1 OVAL (LRG) STR. 

2 SUFFIX TWIST 

3 CYCLONE STR. 

4 GROOVED STR. 
« ROUND 

e ROUND/SLOT 

7 ROUND/SLOT 

8 CYCLONE SPIRAL 

9 ROUND/SLOT 

0 OVAL (LRG) SPIRAL. 

1 GROOVED SPIRAL 



13 



0 


6600 


6300 


N/A 


96.5 


-1.70 


3.92 


0.98 


-400 


2 


5700 


6400 


N/A 


68.6 


-9.60 


4.19 


1.05 


•300 


0 


6840 


6500 


N/A 


96.9 


-1.30 


4.01 


1.01 


-160 


0 


6940 


6700 


N/A 


96.0 


-2.20 


3.61 


0.91 


-30 


0 


6000 


6700 


N/A 


g&2 


0.00 


3.98 


1.00 


.0 


1 


6000 


6800 


N/A 


91.7 . 


-6.50 


3.96 


0.99 


0 


2 


6000 


6800 


N/A 


90.1 


-8.10 


3.S8 


0.97 


0 


1 


6030 


6800 


N/A 


90.2 


-8.00 


4.16 


1.05 


30 


o.s 


6250 




N/A 


97.0 


-1.20 


3.83 


0.96 


250 


1 


6250 


7100 


N/A 


92.4 


-5.80 


3.84 


0.9« 


j 250 


1 


6380 


7200 


N/A 


90.3 


-7.90 


3.69 


0.93 


300 



35 [0027] Once again, the large oval spiral (Line type 1 0 in Table 4) exhibited significantly improved operating charac- 
teristics over the standard round line. In the test of Table 4, the line type No. 2 "SUFFIX TWIST" has a cross-sectional 
configuration of the type shown in patent No. 5,687,482. This line, while it was operated in the line size test for 0.130" 
is sized as 0.155". As with the other tests, Line type 10, in the form of a large oval spiral of the type described above 
and shown in Figures 3 and 4, exhibited significantly improved operating characteristics in noise reduction and lower 

40 drag (resulting in increased operating speeds). 

[0028] As shown in Figures 5A, 5B and 5C, the cross section of typical ovals which may be employed with the line 
described above may vary in aspect ratio from the line of Figure 5A, wherein the major axis "A" is only slightly greater 
than the minor axis "B", to a configuration shown in Figure 5B where the major axis "A" is considerably greater than 
the minor axis "B", and with Figure 5C representing a cross section of an oval having aspect ratios between the major 

45 axis "A" and minor axis "B" which is between that of Figures 5A and 5B. A noise study of the variation of different ratios 
of the type shown in Figures 5A, 5B and 5C, with different numbers of twists per inch to determine the effect of noise 
reduction, has been made; and the results of such a study are shown in the following Table 5: 
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TABLE 5 

NOISE STUDY 
UNE OVAUTY AND TWISTS 



HJGH WHEELED "DR.* TRIMMER 



LINE 
CONFIG. 


T 

0.00 


WI3TSP 
0.2S 


ER INCH 

o.so 


1.00 


SIZE 


HEAD 
HASSLE II 


MACHINE 
"OR." Shp 


HEAD 
SPEED 


LINE 
LENGTH 


UNE 
SIZE 
(ACTUAL) 
























ROUND 1 X 1 










0.1 55" 


DESERT II 


"DR." Shp 


3400 


21 " 


0.145" X 0.156" 


OVAL 1X1. 25 




99.10 


96.20 


90.90 


0.1 55" 


DESERT II 


"DR." Shp 


3400 


21 " 


0.133" X 0.186" 
























OVAL 1 X 2.00 




94.60 


92 30 


90.50 


0.155" 


DESERT II 


"DR." Shp 


3400 


21 " 
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[0029] As the number of twists increased, the noise level decreased. For each different shape and cross-sectional 
size, the optimum number of twists per inch can be determined (empirically or by calculation) to achieve effective noise 
reduction and drag reduction. 

[0030] It further has been found that the utilization of the oval spiral twisted line can be implemented with continuous 
30 lengths of line having non-twisted segments between twisted segments, as well as being utilized for cut lengths of line 
having a non-twisted section at the midpoint. The provision of non-twisted sections at predetermined intervals along 
the length of the line has obvious advantages. Persons desiring to remove a fixed length of line from a large capacity 
storage spool, simply can count the desired number of non-twisted areas and accurately cut off the desired length of 
line to be used with bump-and-feed string trimmers or the like. For string trimmers which utilize cut lengths of line, 
35 placing a non-twisted portion at the midpoint of the cut length and then twisting the remainder of the line on opposite 
sides of the central point allows the user to replace the line accurately in a fixed line head, by locating the center portion 
which is not twisted. 

[0031] Figure 6 shows such a configuration of a line which may be used either for a fixed length line or a continuous 
line having predetermined non-twisted spots throughout its length. As shown in Figure 6, a line has a non-twisted 
40 portion 30A located in it, with the portions on opposite sides of it twisted in opposite directions, namely the portion 30B 
being twisted counterclockwise and the portion 30C being twisted clockwise from the opposite end on the right-hand 
side of the flat portion 30A. Figure 7 is a side view of this same line shown in Figure 6. 

[0032] Figures 8 and 9 are directed to an embodiment which is similar to the one shown in Figures 6 and 7, but in 
which the line is twisted in the same direction on opposite sides of the untwisted central portion 40A, with the sections 
45 40B and 40C comprising twisted sections extending on either side of the central portion 40A. It should be noted that 
the lines shown in Figures 6 through 9 can be either continuous lengths of line with non-twisted sections, such as 30A 
and 40A, in them at periodic intervals, or may be directed to fixed lengths of line where the sections 30A and 40A 
comprise the center of the cut length or fixed section. 

[0033] Figures 10 and 11 illustrate yet another embodiment of the invention showing full twists 52 located at periodic 
so intervals between non-twisted sections 50 on an elongated section of line. This line also may be substituted for the 
line described above in conjunction with Figures 3 and 4, and it may be utilized in the various tests which have been 
operated and disclosed in Tables 1 through 4. It has been found that the configuration shown in Figures 10 and 11 
provides results similar to those seen in Tables 1 through 4 for the oval spiral line when the non-twisted portion 50, 
located between the twisted sections 52, is approximately 1" or less. 
55 [0034] Figures 12A/12B, 13A/13B, and 14A/14B illustrate variations of oval line configurations which also may be 
used in addition to the cross-sectional line configurations wh ich have been discussed above. Figure 1 2A is a perspective 
view of a line which is formed from a basic circular stock having intermittent circular sections 60 which are intercon- 
nected by flattened (having oval cross sections)portions 62. Figure 12B is an end view of the line. The line of Figures 
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12A/12B functions to provide reduced drag and reduced noise comparable to the effects noted above for the lines 
shown in Figures 1 through 11. 

[0035] Figures 13A/13B are directed to a variation of the line shown in Figure 12A/12B, where circular intermittent 
sections 60 of the line are interconnected or spaced by four flattened oval sections 72, 74, 76 and 78, each rotated 
5 relative to the preceding by 45° to produce the end view shown in Figure 13B. The overall effect of the line of Figure 
13A/13B is comparable to the line shown in Figure 4 for a continuous twisted oval; and the oval rotation or twist effected 
by the segments 72, 74, 76 and 78 produces an overall reduction in noise and drag comparable to that of the line 
shown in Figure 4. 

[0036] Figures 14A/14B are directed to a variation of the line shown in Figures 12A/12B in which circular sections 
10 60 of the line are interconnected by twisted, flattened oval portions 80 to form the line configuration illustrated in these 
figures. Once again, the overall effect is comparable to that which has been described above for the embodiments of 
Figures 1 through 11. 

[0037] The foregoing description of the preferred embodiment of the invention is to be considered as illustrative and 
not as limiting. Various changes and modifications will occur to those skilled in the art for performing substantially the 
15 same function, in substantially the same way, to achieve substantially the same result without departing from the true 
scope of the invention as defined in the appended claims. 



Claims 

20 

1. A string trimmer line characterized by: 

an elongate length of a filament member (20, 30 or 40) having an oval cross section with a major cross 
section dimension "A" and a minor cross section dimension "B", and having a generally centrally disposed longi- 
tudinal axis, wherein at least a portion (22, 30B, 40B or 52 of the filament member is rotated relative to other 
25 portions of the filament member about the centrally disposed axis. 

2. The string trimmer line according to Claim 1 further characterized in twist of the filament member is uniform in pitch 
throughout the length of the portion which is twisted. 

30 3. The string trimmer line according to Claims 1 or 2 further characterized in that the filament member is rotated with 
a uniform twist along the entire length thereof. 

4. The string trimmer line according to Claims 1 or 2 further characterized inthatthe elongated filament member has 
a plurality of non-rotated portions interconnected by rotated portions throughout its length. 

35 

5. The string trimmer line according to Claim 4 further characterized in that the filament member comprises a fixed 
length of line having a non-twisted center section and having uniform twists about the centrally disposed axis 
thereof on each side of the center section. 

40 6. The string trimmer line according to Claim 5 further characterized in that the twists on both sides of the non-twisted 
center section are in the same direction. 

7. The string trimmer line according to Claim 5 further characterized in that the twists on the opposite sides of the 
non-twisted center section are in opposite directions. 

45 

8. The string trimmer line according to any preceding claim further characterized in that the the major cross section 
dimension A is at least about 15% greater than the minor cross section dimension B. 

9. The string trimmer line according to any preceding claim further characterized in that the elongated filament mem- 
so ber is made of plastic material. 
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